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Mereh 17, 1960

| mmum’r’wnmﬁmmoﬂwmay b
Mmmsmmmhwwmmmmmam.  period
June 26 through Noveuber 25, 19%9.

The objectives of the research were o svaluate the suitability
of sslected, comsercially availsble small incinerators for use in the
destruction of sscurity-classified office papers and doouments. Distinet
d1fferences mwng peven d1fferent wnlts vere measured or gbeerved vhen the
units vere operated in a muber of 4ifferent ways. In nearly all cases,
the rates of burning sttained weres undesivably low. The safety, relisbility,
and life expectancy of all of the wnits seemed patisfactory,
| We would appreciste your handling diserestly the performance
data in association with the specific wnits, as well @s the informstion
Tegarding our role in conducting tals evaluation, in view of owr relstion-

ship vith the manufucturers of such units, ss disousssd with you previously.
We would sppreciate any coments sﬁﬁehmorwnrmocm

night care to make with vegard to the Task Order No, JJ evaluation.
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SUMMARY REPORT
OxX
TASK ORDER HO. JJ

Novesber £5, 1956

In recent years, s meber of mall, dcmestic, gos-fired
tncinerators{]® neve been developsd, mod tofay are svailable on the market
sssociated olors, fy ssh, and the like. In viev of & need for sultable
Consequently, a program wss seb up under Twsk Opder No. JJF with the
ohjentives of investigating the perforasncs snd characteristics of salectad
small, comnereially svallable incinerstars, aud then on the basis of the
date obtained, evalmting these wolits for use in destrgying pepers and
documents.

Ho. JJ, during the pericd from Juse 25 through NHovesber 25, 1959.

FEperacript mmbers in parentheses refer to items 1isted in the "Refavences”.
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e pelacteld, procured, and set wp for individwml operstion fu & sl
room simulating typtoal office space. These incluled five domestic gas-
fired gavbage incinerstors sesh with & capacity of sbout 3-1/2 tushels,
nmly, the Caloinster, Calavic, Wmw Moralng, med dwo Martin wmite; coe
epecialized paper turoer with s 1-1/50-bushel ospacity, naasly, the Silent
bunablesrefuse tacinerator with & b-busiwl capacity, nmely, tie

A total of 33 wakicg-day~long bining sxperiments vere mim in
lavestisate the performence end chavacteristios of these mits with respect
sultability of these wnits frr this specislized use were {1} taoning rate,
{2) dsgree or cepletensas of destrustion, (3) extent of emoke, dust,
and odor exitted Into the room, (4) intensity of asscciated hesting of the
roos, (5) sdseion lavel of the moks end 71y ssh 4n the Tlue guses, and
{6) Gwadility lsolnding sstivated 1ife expectancy, and sefety, convenilencs,

The vesults of this evalustion frdfosted that uader certain
coniitions, ¢ with a toleyance for selected ldmitstions, soow of the
soall, domestic, ga-fired incinevators would be suttable for the destruc.
t1on of pepars aod documeats within the enviroment representad by

i fd
E ) TR, ®
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frenatigated, the various perforwmsce fectors were not a1l stslianecusly
favorable. Comsequently, 1t is expstted that compromises in some of the
%o sttain better aceeptadiifty with respect to tha other factara.

The wajor disadvantage in the perforoance of all veven of the
udts was thety Laadiltty to schisvs complets destruotion of lugible
the later hours ef {be burning period, Cheoying & relatively Hill load of
than vith intewmittent fewiing. This method of single~batch operstion
in & soall afreconiitioned roum caused an apprecishis rise in room
taperatize, with fasonieted dlecemfurt to the perscmel working in the
the size of the rocm, mm:mxmmmmmmmmmm
of eooling or ventilstion in the reom.

In gensral, aspects yelsting %o safety, duradbility, convenlsncs,
and reliability of operstion wers sccaptable for all ssven of the mita.
daily upe, slthough ow =owe of the wnits certain sslectad metal parts
szposed to Mgh tespersture {n the morsel cperation would probebly have to
eould be perfocmed resdily.

[
AL
L
TR S
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A% Jeast one of the domestic gas-Tired uaiis, the Calelfnator,
and possinly sthers, sypearsd to te suitable Tor fhds specialized use
AN providing that (1) the deeirsd msctwm Durning capecity pes unit wes ap-
eaximetaly 20 pounds of puper per S dayr {2) special precsutisns were
ash ot the end of the day; end (3) besting up of the room could be
tolaratad s could be minbetzeld Ny the apgeopriste looation of wit, by
The Sileut Glow Confidential Papsr Destroywr appesrs to be sowe-
Wt batter mited for this spplication then the dewestic gas-fized
units; this mit 18 wove sultable pavtinwdarly fn regard to burning
| oxpaeity and degres of destruction, and the alventage that the operstor
would be sbie to lexve the vextdus securaly iu the pailocked wnit ever-

night el to complete the destruetion of this matarisl along with & new
charge on the fellowing day. A dally burning sapecity af abtout 40 pmmds
wap obtuined for the Silent Olow wmit hy cherging two 2-perad losds per
Axy, IF operstion overalght en & ehivpe wae pamitted Sn the locked unit,

\ & third load coul2 bm charged sof dastroyel in the course of the after-

‘L work-hour peried. The prodles of the Silent Glow unit beating the yoom

would be sixiler to that for ¢he domestie maits. The fact that gas 1s not

‘ ' The belnmbel Wineisbter presents o seriows problos i overbesting

3 a smll ro. Therefore, 1t shewld be considexsd for use ooly in &

4 :
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suitable mwe vhare the sasccisted best sould be tolersted or could be
dissipatesd Ly spacisl yrovisions. Imily buraing cspactities ef from 100

to 200 potmds ware schieved fu the Wincingtor, depeniisg on the kind of
guxiliavy aoner equipmnt in gperation on the umit. With a Mower in
antssien of £1y ash in the stask gases wes mare notioceshle than in the case
of the somlier dowentic uatts, snd might not be tolmreted under the
Amitatiens Imposed by some mmloipal alxpslliution codes in the

tatted States,

The turaing tspacities santioned above for the Winetnatosr tez de
be sacrificsd.

It is of intevest that the burning capscities for the varicus
uits were proportiomsl to the costs of the widts. Alse, the cost of
natural gas for epmration of the domestls gas-fired units would be sbout
20 osnte par O-hr dny (besed on gws et 70 cents per 1,000 cu £t), and for
the Vineinater, less then 50 censs per O-lr dxy. The opermtion of the
Acmestic wits on ISquefisd Petroleun (propene) ges {at 1D cwnta per 1b)
would eowt about $1.30 per S day for the fuel, sl for the Wineimator,
about $3.00 per Sle dny.

. i
b .
A& Ry ey £y} Fony
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DESCRIPTTON OF TNCINFRNTORS

do The units for this evalustion were chosen on the Lesis of the
| exmibdned juigement of the Spansor sand of our staff mexbers. In the course
| ax letad in Appendix B, The repiies, including lrochuoes wxd sdvertisting
Literaturs, werw subsequently ferwried to the Spomsor. Seven wiits vere
Fimze 1 18 & photogragh of six of the incinevstars. ALl of the
wits alown have & lesding capecity of about 1-1/2 bushels. Four of the
five domestic goe-fired units (Calcivator, Caloric, and two Mertin units)
by tue American Gae Association{2s2) md coopereting msmfacturers. The
\ Wdel L-17E7), was included bucause it 18 represectative of the older typee
| ‘which sye £$41) svaiisble, Tut vhich do nob comlyl) with the revised
Aprovel Requirestnts of the Awerican Btandards Assoeiation(#) for reduced
scission of sscke, vdor, and iy ash.
wrs relatively soall (aout 2 by 2 by 3 £1), sre Light wiaht {130 to
- 250 1b), end are reascuable in cost (wnder $200). They are shipped fully
! sspoubled in a crste, and require doly s comventicnal comnection to a
gos main and 8 comection with G-in.-dimmeter galvanized shaeb-stesl pipe
. . {stove pipe) to an existing chiwney or & flue pipe extending through &
vindow or wall to the outsids., Abouk & 10+ft length of vertical fiue
pipe o chimtey sbowe the unit {5 needed to provide oatweal dratt, For

. L
% .

|
|
|
!
|
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sad yut & mntt of €his type into cperetion. The manufaatirer's fastruvtions
for {nstallation sve swplied with sech wit. Rurtber informmtion with
Zomwd of Fire Undervriters (WEFU) Pamphlet Koo 82, or iz an fdentical text
facinerators would be about 50 cants pwr G-ln day on the besis of the gas
copting TO cents per 1,000 ¢u £5. On the basis of 10 ceuts per ib of
Idqmtiod Petyoleum (propene) gas, the cperstion of the domestic units would
cost abot §1.30 per S.hr day for this fype of fusl.

MQWQWWMWWW
mo-Lired Lncinevetors evalusbed in this study. Descriptions of these
mummmimmm

bostel losding capmeity; 30,000 Btuper hr ges
1b shipping weight; retail price $160;
By City, Michigm.

N . . hE YL
v o . : o
A1 N EAd oy -
s we & > is
o B RE T 5B
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(2)

(3)

e

removed from the wmit and dicplaysd s shown In

Hew Gmenbic emokeless-odoriess maa; 1.5+
ghs dnputy 100 per csut shuteoff ssfety pilot;
foll~twokef gless-Piber insoletion 1o cabinet;
155-1b shipping welghty retsil price $150;

Thts wott 1o equippsd with & latch which locks
the lowding door vhen the Dumer 3s fumed os.
I oxder %0 penmit intevnittent bateh feeling
of peper for this svelustion, the latch wen
ddeconnected.

Yew dooegtie memm@tm; Lrs-»

Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050001-6 .




Declassified in Part - Sanitized Copy Approved for Releasg 2014/01/06 : CIA-RDP78-03642A000900050001-6
A [t '?"‘ ‘

- — Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050001-6




Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050001-6

») D

Flgure 5. mdmzm
Domgstic Incineretor (After Wﬁn@
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(5)

wlle

weight; rwtalil price $175, vhich incluled a
side of the wdd by s incinerstor sales and
Now domsstic smokelecs-odoriess type; 1.5
sheet-matel livsr; no insulabion in cabdwet;
166<1b shipping wetght; retatl price $190, which

installation kity mecufwotured by the Mextin

1.7-bushel losding capecity; 10,000 Btu par bt ges
input; 100 per cent shat-off safwty pllot; d-hy
na insulation In cabinet; 250u1b shipping veight;
Coopany, Xansan City, Missowri.

Q‘ e WE it
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Deckuse Of its apparent suitabllity for the desiruction of peper
Destrayer (Pigure 1) was inciuded dn this svalustion. Beveral sises xeogirg
from 1-1/2 to 30 bushels in loeding capaclty ste msoufectwred by the Stiemd
Glov Corparation, Bartfosd, Connscticut; the 1-1/2-bustel unit was selscted fer

Figure 7 is a photogrash of the 1-1/3-bushel Sflent Glov wtt,
which 18 spproximetely 2 £t wide by 3 £t deep by 3 £t high., It da s
the opendngs except the flue cutiet. The sutdve wnit is 1ined with cast-
fo-place refimctory, vhlch askes 1t relatively hesvy (shipping welght
700 1bj. The retstl price 4s §355. Por outdoor installstion, & short steck
and spark arrester can be ottained fyom the mspufecturer. For infoor
wee, & barometric dewer (drafs coutrol) 1s forniched, and sbout s 15-0t
af the sssmbled wnit, a5 shipped in & crete, WAld requirs about b msne
bours. AMitionsl time, depending on the lcestfon, would be needed to
install & ua pipe 1f there was no extsting chiwony.

Although eucilisry fuel is not needed to sustain turning in the
pretsated by burning weod o ormpled paper before solid-patked DEper L4
iniiowtas that looss matarisl esn be burned at the rate of 1~1/2 dushels
about 5 ke foer & 1-1/2vbushel lesd.

Pigure 8 illuskrates & somevihat larger facinerstor, the Winelnsbtor,
Motel Cavh, § busbel, Vhich s the seventh of the group evalumted. Tits

B o LF L
L

T
SO A S
8 Yo L8 v E
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mit 1 typiosl of the smller sizes of a class of incinerstors used By
o comercial and Industrisl oraanizations for the 8feposal of marbege,
<o paper, sad other turmble refuse. Incinerstors of this typs srs usually
wralinble vith muxiliary gae-buning Syuipmsnt, Which con be fustalled es
an afiaviarner or a8 & primery Durners The untt sbiadosd for this
eveluation vis poehased vith & pover baver {foresd gase-aly nixture)
iortalled as o prbory uever t0 daliver & Wisst of fimme throwpgh &
sidewell sgainst the chavge of papar. Thie unit nlso Led s sinple gus

The Wincinatox 15 approcisstely 3 £t wife by 4 £ Gacp by 5
high, The combustion cheziber vas 1fned with 3-in-thick refractory slabs
mammﬁ The ssconiary chasber, above snd to the rear,
a5 Titted with refractory taffiss to provide s settling cheaber for fly
at lemst 15 £% of vertical length wes required to provide wiequste araft.
The eastrols and aljustzent oo the gas Tiovars alloved for  range of
motitery cas-beat dingats of from 25,000 to 150,000 Btu per hr. The
asuiacturerts ratad buraing sspucity 18 75 1b pear I Dased on burndng &
mixturs Of half wet and helf dry refuse. The cost of aaturel gas far the
Wincinator wonld be less than 50 cends yper Buby duy, tased on gas &t
70 eouts par 1,000 cu T3 the cost of Liquefied Petrolewm (propece) eas
would smenert to sbout $3.00 for an Sahr duy.

The Wineinator 1s uwually received “mocked Aown” and is gensrally
wzpacted €0 be assmbled st the site; but, if desired, the manufacturer will
ship this unit completely sssesbled on o steel bese plste. The jnstalistion

s T

L o
[EA 3 % S ’ By
RO T B B
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to 147 the top section into pluce; the shipping weight of the entire
wmit 1s 650 1d. The Model Co-h Wincioator with pover Lwrner we shown in
Flgare § cost $760. It is memitwotured by the Wimen Ineinerstor Coxpany,
Tt ia lmportant to pesesder thut in the installation aud use of
any ineinerator or cosustion Gevics, provision must be wsde 4o insure sa
over-all sdequate mpply of alr for condwtion {n the wit endt for
vantilation of the veos in which the incinevator is Joested. Openings to
the cutsfde to permdt infllteation of sir sbewld have & free croms-sexticoal
aves At lesst g3 largs &8 that of the flus pipe iostalled oo the Socinerator
for a1l netural-Sraft units, swh a% thoss fuvolved 4n this ovaluetion. In
ataition, the nmal prmeautions of having the 21us pipe or chimoey extend
shove the highest lewel of the bulldieg 1u vhioh the unit is lcoxted should
e folloved 1f possibls. If this 1s Sxpossitle or fwprmoticeile, other
reversal of flow fn the flue pipe) can bo provided &5 desoribed later in

incineraters, mm&mmeamﬁmm gaerally sindler
papars typical of those found in office filex. The spacs sclested was &
room 1Y Ly 22 £4, with & O-fo-high cefling, on the top foor of & four-story

building.
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Figoe O 18 o photepeph of the test setup in this room. &
window-type alr coniitionsr wes installsd in the lower half of the windew
| window 0 provide an exit for the flus pipes.

E Figme 10 s & photograh of the oubeide of part of the fuur
rbory tullding and shous the Gein.-dimmeter snd the 10-in.~dimseter Clve
pipes ¥hich weve inetalled for this svaluation. The sleveber penthouses,
on the right and left sides of Pigure 10, extanded shove the top of the
oo side of the Gein.-dlsmeter flus pips to provide e suttable haskerenmd
sntizipated and were sctually experigaced. Thvwfors, & simple devics, a
araft infusew, was used in the test setup to Inture adequete draft for
squirrelecage slectrie tlower {130 watts wevisue) whizh fmiroduces & et

. Just above the tncinerstar, ss shown in Pigures 8 and O, The devies
Hoetioos as m ejector end ovwrsomes the daxk pressures vhich stem

. shich may exist in the Waideg. The direct sffect of tuls device on the

s, e
"\ i <

| L¥ B B2 G on.
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|0 -inch-diameter.

stack /

6-inch-diameter
stack

Figwe 10, Pheotogreph of Fiue Piyes Owbaide
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For this spplication, any booster wed must be csgable of withstanding
. . vecrniona) fle-gas tasperatures of over 1000 F.
Figmey 8 and 9 also show the equipment end inatrumentation used.
| Thess aciuded the following: |
; of time and the swmmt of uiburned vesidue st the
|
|

| (2) The flow yate of matural gas to the hurner was

; . messaed with & rotewster.

| (3) An toelined minometer wus used to memnwe draft

% (nsgative pressure) fn the five pips just downstreem

j from the wndt.

(5} A l2potnt texperature recorder and Chromel-Alurel
therwocaples were used to mecrure () the flue-gas

tenperature, (b) the swiace tespeuture st thres

? of the hottest mreas on the sxterior of each unit,

| {e) the temparature of the hottest fotericr wetal

f part of the conbustion chamber, and () the

| tesperatire of the test yosm and of & similar,

\‘ tmedigtely adjacent room. Ioth the test rooe and

the other room wers equiyped with the assce kind of

| .

: I
o s 4
A TR SR R

| P e e B W S T

% N

!
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5.

w

aireconditioning units sither were or vere nob
« . of these two rooms indtleated the heating effect of
an operating incineretor on the environment,

(5) The mnigsion of amoke fxom the stack was mesmosd
with a Bachavech Brsoke Meter (described in &
footnote to Table 1A of Appendix A)j the emission
of fiy ash was julged visuslly.

: ) During esch test, observations were rade regarding any odor in
the stack gas and in the teat yoon. ‘The amount snd the legibility of the
wrburned residue vere determined after sach dally opermting periods Any
malfonotion or indiention of severe operating conditions and werpage of
parts vus also noted.

During the fivst 14 2est runs in the course of the experimental
vork, seversl types of pepér including onfonskin sheets, file caxds,
demestic units under various losding methods; one of the chjectives of
these tests was to provide a baais for estiblishing sultable and wnifom
operating procedures shich would parmit & divect comparison of the results
fur sil of the untis inclvded in the evelustion. As s result of these
trial yuns, telephone~bock paper was selected for use in the bulk of the
evaluition work becauss Lt wes generally similsr in buring characteristics
ﬁofmmmmpmmmmmmwnfmmmw
tarning in all of the units, Miseellsneous papers discarded from ow
£iles wvere also bumned 1in & few test rums.

NI
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Taoh Buyaing tast extended for s perfod from adeuwt 6:00 m.am. to
4130 pam., with the latter part of the peried reserved for poicing mud
Sinal burseut. Three mofes of opsrstien whtch ineorpursted various physicsl
(1) Mosed
Pagex of telerhens books e sruplel Individeally,
' placel 1n largs peper tags, =od fed a6 Tast as
C possible (4o viev of the Luing rebe wa the
wirning-chmiber capaeity of sach wnit) from sbout
8100 s 20 11430 aome and from ebout 1000 pum. to
2:30 p.me  The shavge WS poked swversl tisew from
bt 3100 Duse WALL 5115 pum., WDEY the ges was
shut o8, At sdout 3:30 pom. and agnin S Tollowing
in the coubustion chasber sad 11 the ash tray wes
detenwined.
(2) Note 2
| Pashvets, 1/b-dn. thick, of telephons-book puges sere
- four quertars, A 5-Ib stack of torn packets wes fed
Snitislly fnto the 1-1/Svlbusbel units (30 1b in the
hbushel witt). After buming was well established,
5.1b stacks were fod imberaitbently ss nesded te kesp

;o oY
a4
Tweoi Ty
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saee time schediie sz described slcwe wyler Mede Y.
{3) Mode 3
A singls load of paper, withont subesquent feelings,
chamber; for the 1-1/2-bushel uaits, 20 1b of pegar
‘ wms Joaled and for the Lebushel mitd, 50 1b.
witdl from about 1:00 e 3160 p.o. {Sepending on the
extent of tureing), st which time poking wes started,

operated undee Node 2.

the gap-fived umits. Te sfdition, ocoe of the gas-Tirsd units (Cxdeimstor)
uas convertsd and operstad on Liqgutd Petrolewn gas {propene, IV, or
tottled gae) in two test runs.

. are 20 be usedl for the destruction of classified pavers and dotuants are

e &ata wpon Which this report ic besed wey be foust in laborstory
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considerel o te {1) the rabe of Lanning, (2) the completeness of destrustion,
ant (3} the reliabiiity of cpergtion. Other contriluting factors ave
{‘x)mgghummmwmﬂmm-m (2) the lewed of
misvion of scke and T1y ash in the flue gos, (3) the output of hest inte
the room, (4) safety as related to the hasards of touching hot expossd
surfaces of the wnit and as related to opmration of the gas durmer,

{(5) dmdility, aod {6) comveniance of opexetion in lemding, fguiting the
turner and charge, end Aispoxing of the ash.

Teble 1A of Appeodix A. Teble L is a suwery of the pertimant remilts,

The £irst and second coluws of Table 1 indicuts the clacs and
shov the sverage turning yetes chtalned fn working-dey~loug turming tests
in most cases; but off 1o & few cases Tor conparison PUPOGes.

The five domestic units gave oming retes In the rege of 1.4
to T.b 1b per hr. These rates mey be considersd adeguate in some cases
for voutine daily destruction; tat, they would be insdequete for sny mass
destruction of large seounts of papar, on & routine basis sad perticulsrly
on mn emeygency basis.

2 ¥
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TATLR 1. ESWIANY OF RECWESG 0F XGCLLNATOR EVALUATION

Av re{a) Eniesion
Calculated Unburned of Fly Ash, Tamerature
Gas~foal Inducer Peper and Chay a? Emoke, Imxe Q astoan,
Tput, 28 orf - M end Odor
Unit anG Eome Condlitlons of Test Stu/hr fodc 1 lede 2 fode 3 iz 2 z todo 2@ Into Reon % a 1
Donestic Cac-Pired Units, 1—1[2 dughel
1. Caletnator
Yith natural gas 30,000 b2 b 2.5 - b0 [>] 3. 02 Mgkt 13 b1
Ho gas {lone - 2,5 - - - - 1.2 - Bidgnt 8 -
Yith 12 (propang) gno 30,000 - 5 2.5 - - - 1.3 ] Slight 15 -
2. Ilartin, netal liner '
To tlower; natural gas 33,000 59 3.7 2.2 - - -0.4(e) Z( ) e f1ght 1 9
Uith blower; natural pas 33,000 - T4 3.3 - - - 1.4t Eigh 17 0
To blower; no gas Tone - 2.4 - - - - b6 V. olight 10 -
3. lartin, rofvactory lined
fio hlover; natural cas 35,000 2.6 3.1 2.1 - - 0.6 .4 2.2 S1ight 12 1
Ho hlower; no cRS Tona - 2.5 - - - - 3.9 - V. slight 8 -
k. yarn toraing )
With natural cas 10,000 3.9 3.7 Lb 6.2 bg 3.7 0.5 Y 7.6 V. sight n 7
Hith naturel cas 10,000 - - - 3.3 - - - - 6light o -
5. Calaric .
With natural cos 30,000 1.h 2.? 2.0 - - 1.8 5e2 3.4 S4ght n 15
Tlo oo Tene - A2} - - - - - - - -
Spoclel Pemer Inoinerator, 1.;12 bunhal
Eilent Rovw Confidemtial Paper Deotroyor Tono 13.6 9.7 TS - - 0.3 0.5 [+] Blight 15 -
£al1 Commeroial Inelnerator, b bushel
Uinoinator, mafuraleges fired
Both burners o blover on 100,000 - T WG - - (@ oz .70} v, eltens 5 3
Grate wmer on; blower oa k5,000 374 T < o.7le - -9.5 e - V. slight 33 -
Doth burnoro off} blover off tiona - 19.0 - - 0,1 3. - V. ciight 20 -

Footnotes are listed on noxt page.
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ARCHIVES/RECORDS CENTER NSE. 3. SEND REST OF

FORM

(W3] %
12.76 490 PREVIOUS
EDITION

SERVICE REQUEST

2.

RETAIN LAST COPY FOR SUSPENSE. 3. SEND REST OF SET
TO RECORDS CENTER. 4. UPON RECEIPT OF MATERIAL
DESTROY SUSPENSE COPY, SIGN AND RETURN ORIGINAL
TO RECORDS CENTER. |F APPLICABLE.

No* , |paTE BOX NUMBER JOB NUMBER
¥ PGS |5 S, 80 | 1536421
FROM: ARCHIVES/RECORDS CENTER yd : -
P‘:TE SERVICED ACTION REQUESTED
B X Jroan | TPER. RETENT. | IINFORMATION

TO:

OTS/R0

212 South Bldg.

NAME OF REQUESTER

(7CD Fites Tor FI'B

STAT

§TAT

OFFICE

CTS

T

LOG DATA

MATERIAL REQUESTED IS TO BE USED FOR (check one)

IFOIA

l

J_PRIVACY ACT | lCOMMITTEE INVESTIGATIONSI

|OTHER

FOR ARCHIVES/RECORDS CENTER USE

Folder: 5

SERVICED BY

SPACE NUMBER

POSTED

STAT

NUMBER OF DOCUMENTS SENT

l NOTIFIED
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(=)

(v)
(e)

(a)

{e)

(2)

w,mmmmma-mmmdm nse
euirters, fed iatermitisatly; Wode 3 < a single chawrge of stackad
PGS .

F{e cards, 5-1/2 x 8 in., wvers Tuwrned in this test.

Angprted £1le papers, 8-1/2 x 1lein. ontonskin, Pond, and carben peper,
were dupnad in this test.

This repressnts the tapereture rise in the tast rosn as compurad %o &
sintlay sdjacent rom wiish Wal A1ls0 aly eonditionsd with the seme
wink of windew unit.

nmtutaumcuummaagmmnw
aigh.

el
he Salerie wiit smched amdassively into the roam vhen attampts vere
ande to oparete it with 4he gas Jurasr turaad eoff.
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Tne lovest burning rates wore obtained with the Celorie (1.4 to
2.3 1b par hr). Also, the Calcedc was the only unit which 814 not operate
antistactorily vham the gas Durner vss tursed off; sooke lsskege into the
Tom wes excessing. The highest rate, 7.4 1b per hy, uss obtained during
Mode © (torn pecxets, lotempittently fed) optration of the motalslined
Martin undt with the menuslly poserad blower in use; dut, this wes
acooemaniasd by an objectiopable wmount of leakags of fly ash into the room.

In the tests vith the Calcinntor, Warnm Morning, and the two
Mrtin vnite operated without tlowers, burning rates of from 3.1 to &1 1b
per hr weve obtained for Mode © operstion using gas. These wnits ylelded
only slightly lower Buxoing rates of from 2.4 t0 3.5 1D per hr vhen gan ws
not used. The burning rates cbtalnsd with Hode 1 (cxispled paper in begs,
thmm}opmﬁmmaﬁwb&mmhrf&mm
mits wing gas. These rates were equal 0 or slightly higher, respsctively,
thn those for Mode 2 operetion uvnder the same conditions in all but the
refractory=lined Mortin wit, Mode 3 opermtion (single ¢ixuge of siacked
ohoets) gave the lowest uring rates obtained from these four wilte using
gus, nemely, fron 1.4 to 2.4 1b per hr. The influence of the type snd
form of the peper on the burning rate wes also shown by the relatively
mmw@azsmmfw%ﬁ@x&wﬁ»mmaxﬁmmm‘

3.3 1b par hr for & adxtwe of snfonskin, Bond, end carbon paper, &8 compered

to 3.7 1b per hr for similar opsration on torn peges of telsphone tooks in
the W Morning wndt. '

For each unit, the rats of buming during the firet hour of
oparstion at the deginning of the day wvan slwkys higher then the aversge

Y
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burning rate for the dally test pericd. Further, for each swceeding hour
the burning rate decreased, probebly because of the acoumulation of ash in
. . the combustion chamber.

The use of 1P (propane) gas insteed of naturel gas (wostly methans)
in the Caloinutor unit yieldsd no changs in the bHwning rate or it say other
observed agpect of perfommance. With the exteption of the need to follow
added safety precautions for the storsge and use of oylinders of gas, LP
eAs appears to be as suitable as wtility gas for use in the domestic gane
fived units. New units couid resdily be equipped at the fectory with the
proper burner orifice for LP gas or & smaller sived orifice could be
installsd quite easily in the field to provide for paper burning with LP gas,

Table 1 also shows the exlculated welghts of unburned paper and
chay, on vhich the printing vas still legible, that remained at the end of
the day-long tests using the three modes of cperation.

In the evaluation of the completensss of destruction, the vedght of
the unrned and charred paper was caloulated by subtracting the known weight
of ash contained in the paper (5.4 per cent for telephous-book peper) from
the total weight of the residus (paper, char, and ash) which was on hand at
the end of each day's run. This method of ealeulation gave falrly reliable

values for the unburned and charred paper unfer conditions of negligidble
enission of fly ash, such as with Mode 2 and Mode 3 operstion in units
on which the blovers, if gvailable, were not um and therefore &id

not sgitate the charge. In some of the tests performed using all
three nodes of operation, the results indicated clearly that an
appreciable weight of fly ash vas discharged with the stack gas. In some

W e BB B,
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of these cases, the weight of the fimd residoe wes less than the knoun welght
The rentdus of mnburasd prper snd chiax &t the and of each day's
WW&M&&MMWWMﬁmm
0ot be left wistiendsd. Even in cases of loy celculated simounte of wae
urned piper sndl char, the ol end sope of the wibroten &b could otill e
e, and Surther tveabeent, mwh ae refiring or additionsl stirring and
could sefely be dtsomdsd for wwlsssified handling.
the residus hod decressed; but, in oo oxse wus destruction of such legible
mnterinl completed opernight in eny of the incinergtors ingluled in this
MWW&WWW@WW#W&%M&EW@
the other dmestic wilts evalukted, && stown in Tetle 1.

loading door w3 kept closed (Mode 3)operation), eadssion into the roos was
lnoffensive. But, in the course of internlttent iomlding, especially of

%
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bege of cruwpled paper, 1y ash and pome emske snd odor vers smitted isto
the voom. This condition, described in Table 1 ms "slight® or v, siight”

. {very alight), would wdoubtedly be regarded as tot too desirable in an
office ares, but protedbly would not be looked upon as complstely objection~
abls, 1.e, this condition might be concidersd tolerable. In the cass of
burning in the Martin unit vith the blover opersting, the eniusion of fly
ath from avowd the clossd 1osding door wes definttaly ohjeotionable,

Boom Heating

. Under service conditions, parbips & greater degras of dlstamfort
in the Toom would stom from the hest glven off by the incinerator mod its
flue pipe then fram the emisaion of iy ash, axcke, and odor. Teble 1
also indicates, for the domestic units, temperature rises of from 7 %0
17 degrees 7 in the test room (a2 compared to & similsr sdjscent room,
with both romms aier conditioned similarly). Contributing to thts hesting
problem were the relstively high maximum temparstures of the exposed
surfaces of the wnits and the high teuperatures of the fiue grs exiting
through the stack. (See Tuble 1A, Appesdix A, for details.) In
sddition to the rise in the tampersture of the reom alr assosiated with the
operation of these domestic uaits, the direct redistion from the hot
surfaces to sny nesrhy personnel would sdd to the discomfort unless
refiective thermal-shielding phnsls were instalied arownd the units.

Visuml inspection of the flue gas digcharged from the stack
tndicated that the exdssion of fly wah was very lov from the nav, inproved,
domestic waits {Caloinator, Calorie; and both Marting without the Blowers

A
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operating). It is Julgel that the correspenling levels of axission vould
pressat no A1fflenities 1n nowting the conventional regulatary coles for

the mififdon of Ny ash in mest cities in the United States. However, vhwn
the Marting were mn vith the hlowers cperating, the smouat of £y ssh in
ihe fine gaeas wes objscticosbls. Vigible msoke sod atoke resliings cbixined
tmproved units, even when the Blowers on the tws Mertin uuite vers operating.
Sidghtly more soke and £1y azh wers cheerved In the stack gases from the
old-type domestic wilt (Vw Morntng)s thess emissions ware not objectionsbils.

acoldentally extingnished. Yor coudimosus operation over & perisd of severel
(mgwkmmmng&mﬁwmwmmﬁ;wm
Lterrigtion of the paln burner fare.

These dcesestic units sre set wp for top loading, which is convenlent
Mmamwemwﬁmmmmmmm
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of gloves 1is reecemanied, as the surfaces in the vegion of the door sre
ustmily t00 hot to touch with a bere bai.

precaution of eptying the ssh tray before it overfioss 18 Isportent.
ovalontad in thiz relatively chort program. Sovever, inspection of the
parte provided & tasis for sstimmting 1ife eipsctency. In sech wilt, there
are certaln replacesdle metal parts (burner cenopy, baffle shaets, and
sereen or grid dividers) shich are exposed to dlvact flmee acd are not
subject 0 any cooling by outside afr. These parts are mede of w124 steel
sd, Guring incinerwtion, reeched tamperatises of up to 2000 ¥ io the
Calcinstor, 1700 7 fin the Calorde, snd 1350 to 1600 P in the two Martin
wmits.

The Caleinmtor was operatad for a total of abbut 70 hours, which
%8s longar than weve the total opersting times for the other units. During

rear Gividing wall of tids uait; progressive scaling of the shest metal also
cccurred (Figwe 2). This sxtent of deterioretion 834 not sppesr to

alter the performance of the Calcinator. Ve anticipate thet this pert mey
need replacenest after from 6 to 12 months of stesdy Aally psper turning.
It 45 also estimatod that sintlsr parts in the other domestic units mmy

R S S
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bave to be Teplaced after shout cns year of stesdy service. Hovewer, it is
expected that the gretes, turners, aod pavticularly the metal liner and
Yo gas pRcsngewgy, which mre mot sasily replacel, Wuld be capelle of
vithetenling frem 3 £0 5 years of stesdy use. The refractory liners of the

Table 1 also suwmrises the resulte obiained with the Y=1/2e
spplementary gassous fiel. Aversge daily burning rates of fram 7.5 %o
13.6 & par hr weve obtained for the three moles of operstion. This s
2 to 3 times the evérsge Iauning raver chteinsd in the domestic ges-fired
mits; and compared favebly with the retes Jescribed in the meaufaciurer's
Information Bullstin Bo. 10,

Tue dogves of Aestruetion in the Silmt Glov was scmevhet bettes
than thet chiained in the Aomestic units. Bowever, complete dastruction
in the wit, Aa aivantage over the dowestic units fn this vespaot would
stex from the fact that all of the opemings in this upit wwee set W to
be peflocked, if desired. This festure would perstt lesving the resfdue
in the Wt cvernight and then continuing the dasbruction along with the
next new chargs, thus, in seny instances, sllstoating the necessity of
Temoving a1l of the dusty vesidus from the unit at the sod of the working
day. In the morning, the loose ssh could be dischmrged to the meh tray

SRS T
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by shaking the grates and caly this ssh would have to be removed daily from
the wnit. In addition, under aervice conditions, it would be worth vhils %o
pericdieally remoee fly ash and bits of char through the noemally padlocked
fras the operwting BLlent (ov vere about the ssme as those from the
domsatic unity. The front losding door, however, was not #0 couvenient Bs
wes the top-1ceding &oor in the domestic units, snd more wsh sifted outo
the flmor from the lower sill of the front loeding door then wis emitted iato
the room from the topelosding doors of the domestic units, The vate of
buening for single, full losds {Mode 3) was reasoably close to that fuor
{nbermittent feoling of uncrmpled paper (ible 2}, Therefors, 1t wowld be
sivissble, in sazvice, to use the single, Full-loed method with the

Roow heating {tesperature rise of 15 F) stemsing froa peper burne
t@xnmm&mmmmwmwwmww
from the dowestic units. Gome of the cxposed surfaces vere also too hot
to touoh. Stack emimatons appeared to be slightly higher than those fron
impoted by the xmokee o flye-ashesmission codes of most cities 1n the
United States.

Recmme of Its simplicity and independence ralative o supplessatery

_fusl, the Silent (flow 1s rated high in reliahility of operstion. The cast

bty fisoss is the replacesble, stxinless steel, parforated tide In the
resr charbie. This reached o niximm tespersture of sbout 1500 F; theretore,
1t is unlikely that replecement of this psrt would be nscesyary for several
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R fav ahrinkage cracks, sad close observstion ehowed & light dagres of
spalling. In general, however, cset refractory construstiss of this type
wiler siailer operating conditfons wwild heve e life mxpectancy of about
ﬁmu, mwwmﬁmeWMw
mmmmwwmmmmmww

The: kedushel Winoinator wntt yislded & yativer wide renge of
rniog retes, from 1h.5 t0 37.4 1b per hr, under the Aifferent cpersting
conditions selected, x5 stessrized In Tadle 1. It oay seem auyprising
Turner) A o be adjusted o » relstively lov rate in ader o obtadn &
stable fimme in the power buner, vhereas when the blover for the power
"wide cpen” oondition. '

The power tarnds is s desiveble accessory for the incineration
of wet wastes ch &x garbege; Buit, for the inctineystion of dry jeper,
= ainple xir Slower could sdventageously be mibstituted for the pows
it performsd st & rafuesd bwrning rate of 19 1b per hr when toth gas
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The ceperity yating given in the menufpcturer's litersture for
the Model C2<) Wincinstor 16 75 1b per hr based on Mwning half wet asd
BALL dry sefuss when the incinsrator 4s equipped with & presmuzrived gas
Turney &8 in thie cxse. The maxiwos Darning rete obteined with dry psper
in this evalustion, however, wes only 37.4 Ib per . The sversge burning .
yiian for Node 2 apermtion of the Wincinstar were about § tiwes those:of
the dacestic wnits snd about 3 times thet of the Silent Glow, |

Because of fly~ueh losees us a reeult of the Llower cpevetion,

* the caleulated waights of wundinmed pager snd char {Twdle 1) were mwot 2
reliables indication of the degres of dsstruction. CUther chbesrvatimie in
regard %0 the legibility of the resitue (Tshle 1A of Appendix A) showved
thet destruntion was not conplete; Lut W &8 20od as in the dest of the
other units in this respect shon the btlower wks cperwbted. Decsuse of the
Inrger st of paper burned per 4k In the Winsimxtor, the sssunt of
wmhnned residos reprosented & soaller percentage of the 2otal chearge than
wan the case for the other ualts.

ﬁi&mmmmmmmmc&mmwm
room during losding, the Wincinstor gave clesner operetfon thin 434 the
loading. The lsver-aperwted loafing dnor permitted guick feeling action;
1m0, there was Rivays & ow of room @ir fnto the uvatl, 2 & result of
in the side of the unit. Duing pericds shen the cherge level was sbove
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operation of the Wincimitor in typloal, smil office xpace would,
indesd; present & prodviem of iacomfort from exosssively high room
temperatiure ani dlrect radistion; the Sepeatures rise sssocisted with the
operation of this unit yanged frem 20 to 33 ¥ in an sireconditionsd rToom.
This factor alane indicates that this type of ineipsrator wnild sot de
suitable for datly use in ac office unless epecinl provistons for shielding
and Glesipating the beat were inclufed in the installeticn.

The smissicn of £3y ssh in the atack gas was grester during
blower cperation of the Wincinktor then was thet from the other units.
Althoh this esission might poweitly bLs scceptable from the user's
standpotnt; 4t s doudtful thmt 1t would paes exission codes in the major
citfes of the thitsd States. |
lomding doors; vhere teperatives of 700 to 1000 ¥ wre noted. Tidls sma
relatively hasardous sven though the 200r ¥ equipped with & long handle.
The tvo halyes of the cxst iron door 444 not £t togother properly when the
further misfit, shich require? sodificstion in order to perwit eontinued
resely; the mit was genarally relieble in sverstion. Both gas burners
vare emipped with safety stut-off pilots,

Nearly all of the struntire of the Wimcinator is rsfrector
1oed, inclnding the passegewey for the hot fluw gas in the ssh settling
chimber. Csat iron is used for the loading Socrw and grate, &od no other
Deta). parts are exposed 10 high teaperetures. Sherefore, 1t is cstimeded
thet the wmit would hawe s life scpoctancy of at lewst S yesrs.
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m’ ?ngn, w.mw Anexicen Gas
Assovistion Moothly, Yol 38, fo. 10, pp 18-20, 25, 3% (Octoder,

MB.%,MG.M-, and Relson, H. W., "Design of Domestic
One~Fired Inciamwtors for Klimination of Backe, Odors, and Fly-Ash",
mo—mwmmw,m

Eetn, G. }.;, and Enpishl, R. B“{. A Btuly of Effiuants From
Domestic Gas-Fived Incinmetors”; fmeriom: Oas Association, Ine.,
Bew York, Juw, 1959.

"american Standexd Approval Begquirements for Domestic Oas-Fired
Dncinerators”, ASA 221.6-1957 sl 221..6Ge~1958, Amaricen Oas

Association, Ine., Bew Yok,




|
|
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TABLE DETAILED DATA AND RESULTS FROM INDIVIDUAL TEST RUNS
Testho: 15 16 B o8 o2 A 2 B|A B B A L El ELO I 14 [ #l 8 0 8 808 55 |56 57
Unit: Warm Morning Calcinator Caloric Wartin $:598 Wartin 416 Wincinator C(f';'g:‘;'
Gas-Heat Input, Blw/ 10,000 10,000 10,000 10,000 10000 10,000 10,000 10000 |30000 26000 26,000 30,000 Nogas 30,000 30,500 30,000 |35000 35,000 35,000 35,000 Nogas| 33000 33000 33,000 33000 3,000 33,00 Nogas| - ~ | 100,000 100,000 N
Combustion-Ai Blower, on o off - - e - - - low o onr o of | o on of o o | - T T IO Mo 4L Noges 40 45000| 30000 30,000
Induced-Drat Fan, on of ot o On Oh On O Of .Of |[Of O On On O O O On on On o on on on | On on| O O On of o on | 00 O
Draft at Flue Collar, in. Hy0 0.035 0.038 0.038 0042 003 0035 0022 0018 (0019 0025 0027 0.025 0100.01 0.039 0.038 0.038 0.025 0.027 0.027  0.030 0.029 0.032 | 0.045 0.058 | 0.054 0.048 0.056 0.063  0.064 0. U;l 0. m;'u 0.031
Operating Mode(!) 21 W 2 » a1 2 [2 1 2 3 T o2 1 3 2 2 T3 2 2 | 2 | 3 2 2w 1|2 3
Weight of Initial Load, 1b 5.0 0.7 13 15 53 05 113 50 5.0 0.8 50 200 5.0 07 20 50 50 50 200 5.0 5.0 15 5.0 | 30.0 500 300 300 300 10 50 200
Additional Feedings, No. of times. 6 SIX X 5X 4 X 6 6K 3K 6K None X MX  None 5X X X None 6X x| X 15X [ 18X Note 26X X MX K| 6X  None
Total Weight Charged, Ib 350 330 W9 575 38 B2 40 BO [0 W8 30 200 %50 132 200 300 2.0 50 200 3 .0 | 565 800 [1200 500 1600 1050 200 280|350 200
Total Loss in Weight, Ib 28 308 386 483 261 222 360 200 (A3 WO 320 187 182 107 155 %0 19.8 05 172 288 190 | 533 7.2 | 1135 480 1480 1720 210 Zﬂl.Z 31’8 19.0
Period of Operation, min 48 4% 495 4% 503 495 495 495 (495 4% 495 495 495 495 4% 4% 495 35495 495 4% [ 315 495 | 435 20 4% 5 4% a0 (4% 4%
Buming Rate, Ib/hr :
Average a7 39 49 62 33 28 47 37 [40 42 41 24 23 14 20 31 25 | 38 22 37 24 | 90 97 [167 U5 190
During First Hour 45 13 80 90 35 47 53 45 [78 41 88 58 35 32 40 58 25 50 17 55 38 [ 130 15 | - - - Z_Z'] 13' ! ]_“ ;é §;
During Second Hour el 85 15 60 40 - 87 55 [35 39 50 35 22 2 30 w0 | - 2w 57 45 [ 120 s | - - - e TS
Residue : §
Total Weight at End of Day, Ib 62 22 62 92 57 10 80 60 [37 18 30 13 68 25 45 60 53 45 28 62 60 | 32 48 | 65 20 120 130 9
Total Weight by Following Moming, Ib - - - - - - - 22 (1118 2 13 20 10 10 23 25 | 1513 24 15| - I R 0w e % v
nAshTray, b . 25 171 06 05 06 06 06 05 07 04 04 06 02 03 02 05 03 02 04 03 02 | 32 1| nit Nl Nl NEONI NI | 05 02
in Ash Tray, faction f tray volune ] V2 vz 23 V3 vz V2[Rl 34 13 3 Vi vz 2 | w1 13 Vs |1 12| - - - - - Sl o
In Ash Tray, est. per cent legible 10 2 50 80 5 1 60 60 . 10 5 5 10 80 10 5 80 0 n 9% 30 9 1 1 0 0 0 0 0 2 5
In Combustion Chamber, Ib a7 05 s 87 51 04 15 557f30 13 26 07 66 22 43 55 50 | 43 24 59 58 Pokedall 05 37| 65 20 120 B0 190 68| 26 08
into ash tray
In Combustion Chamber, fraction of chamber volume 3/4 - - - - - V2 3 3 V2 vz V2 45 23 12 45 23 12 13 U3 3/4 | None Y - - - - - - 14 15
In Combustion Chamber, est. per cent legible LY 90 >50 >50 >S50 >50 >50 >S50 [>50 >S50 C >50 >S50 >50 550 >S50 >50 >50 >50 >50 >50 >50 5 50 2 2 % 50 <l [>50 >50
Residue Minus Ash, Ib 43 04 35 6.1 4.0 0 56 4l 18 0 11 0.2 5.2 18 34 4 39 - 17 43 46 | 02 05 |0 0.7 34 30 55 -95 | 13 0
Stack Emission
Visible Fly Ash, no. of times. 3x 41X 12X 6X 9 3X (24 5X LS 15X 10X X None 33X None 3X 3X 5X @ @ x| x 8 | 10X X 26X ax o asx 288X | X None
Visible Smoke, no. of times S X X X X 25X 87X |Noe None None None X IX None None X | None  None None 5K | ax 2X | None None None IX None  None | IX  Mone
Smoke No.(2) -4 18 -4 1-4 15 1-7 16 15 13 2-6 -5 01 1-3 0-2 1-2 12 1-3 13 0-1 0-2 1-2 | 2-4 2-5 [ 0-2 0 14 12 05 35 0
Odor, no. of times x K X X 5X X X % X X & KX X X None| X | X None. 5X | None 1X | None None  1X X None  Nome | X IX
Roon Enission, no. of tines
Smoke With Lid Open None  None None None 2X Some Some Some | 2X  6X X = LEERU - x x - - P None | None. None None None None None  None | X None
Smoke With Lid Closed None  None None None Nene MNone Some None |None 7X  1X  None None  None  None| X X - None None None | None None | None None None None MNoe  None | IX X
.Odor None  None None None 2X Some Some Some | 2X 3 None  None x ux x None x - None F2 None | None 8X | None None  None None None None | 2X X
Temperatues, F_
Flue Gas at Unit Exit
Maximun 80 105 190 1320 1270 1380 1000 1310 | %30 1610 410 80 55 60 50 85 I | W 70 %0 *s | e | 160 100 1% 15 170 1780 | 80 73
Average “ 70 9 S5m0 30 4 S0 W (M0 T TS0 0 20 0 50 75 0 | B0 60 750 17 | 40 605 (1035 80 865 95 9 20 | 6% 630
Hottest Interior Metal
i - - - - - - - - 1770 2000 190 1970 1630 1625 1675 - m | 40 140 1490 470 | 1245 1515 - - - - - 1800+ 1800+
Average - - - - - - - - 1410 1770 1600 1400 u20 120 1600 - 450 | 129 1180 1420 300 | 670 820 - - - - - 1500 1420
Hottest Exposed Surface
Maximum 50 520 555 50 40 42 585 475 |30 310 400 2% 1% 22 m 0 60 | 50 30 56 38 | 480 530 [1055 6% 1% 850 880 990 | 3%5 340
Average 5 4% 435 3 260 30 35 M0 |25 W 2 2% 1”565 190 5 0 | W 50 390 85 | - 40 | 820 475 4% a5 50 695 | 2% 230
Rise in Roon Temperatu noou nonso9 - jt] LA I VO A ) noou 15 2 8| 1 9 n 0|9 15| % 2 0 JU ] ¥ | 15 -

Note: Footnotes are listed on next page.
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(1) tparetiag Nodes aws Sdemeifisd as fellows:
Medg i: Orwpled telephens-bosk ;ages in Wgss fad intemitvently.

B0p. 2t Deshets of tedephene-bovk pages, 1/3-in. thiok, tem
frity querties; Nl Labenstttently.

Mie 31 Single chivge of stacked telephena-desk pages.
le 13 Crwplet telephens-bock pages, losee; fed intermtttemily.

Made 2y Ondsvakin; Bond; and oxyben pepere himiled in scosrd
with Mol 2.0

obe et Fide sawds, S Yy 8 tn.; fed Anbaemiteetly.

Jadestis of telaphons-besk peges, 1/% in. thiek, relled
wmwumumhm ’
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(19) Queemn Products Divisicn of Xing-Sesley Corparstion, S05 Front Street,
Aldert Las, Minmesots

{20) Remwor wfacturing Compsny, 1930 David Street, Mercer, Permaylvecis
(3o reply)

(21) Goorge D. Roper Corpormtion, 2207 ¥, Stetion Street, Kstkekee, Illinols
(22) stient Glow Corporstion, 850 Windsor Street, Bertford 1, Connecticut

(23) unate Xing (oeporwtion, Incinewmbor Division, 3300 Esst Piftieth Street,

{h) Wimen Incinevetor Compmay, 932 Brvedwny, Dedford, Ohio
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